Abstract
Objective-To evaluate the effectiveness of community clinics for leg ulcers.
Design-All patients with leg ulceration were invited to community clinics that offered treatment developed in a hospital research clinic. Patients without serious arterial disease (Doppler ankle/ brachial index > 0.8) were treated with a high compression bandage offour layers.
Setting-Six community clinics held in health centres in Riverside District Health Authority supported by the Charing Cross vascular surgical service.
Patients-Al patients referred to the community services with leg ulceration, irrespective of cause and duration ofulceration.
Main outcome measures-Time to complete healing by the life table method.
Results-550 ulcerated legs were seen in 475 patients of mean (SD) age 73-8 (11.9) years. There were 477 venous ulcers of median size 4-2 cm2 (range 01-117 cm2), 128 being larger than 10 cm2. These ulcers had been present for a median ofthree months (range one week to 63 years) with 150 present for over one year. Four layer bandaging in the community clinics achieved complete healing in 318 (69%) venous ulcers by 12 weeks and 375 (83%) by 24 weeks. There were 56 patients with an ankle/brachial arterial pressure index < 0-8, indicating arterial disease. The 50 patients with pressure index < 0 8 > 0 5 were treated with reduced compression, and 24 (56%) healed by 12 weeks and 31 (75%) by 24 weeks. The figures for overall healing for all leg ulcers were 351/550 (67%) at 12 weeks and 417/550
Introduction
The treatment of leg ulceration has been delegated predominantly to district nurses, with poor healing despite their hard work. Nationally, district nurses spend up to half of their time treating leg ulcers.' Half the patients are seen more than twice weekly and over a fifth treated daily. Clinical research has generally been of poor quality and the resulting service is uncoordinated and largely ineffective.
Until recently management of ulcers was rarely based on sound scientific principles; instead marketing pressures have influenced the choice of dressings, irrespective of efficacy.2 3 Diagnosis and investigation of these patients have been little better, with few objective attempts to determine the cause of ulceration in each patient.
Various new approaches to the clinical management of these ulcers were developed in a research ulcer clinic in the vascular surgical service at Charing Cross Hospital. These included a four layer compression bandage, which achieved a healing rate of 74% at 12 weeks in outpatients with venous ulcers and the introduction of pinch skin grafting and venous assessment."-This service was rapidly overcome by referrals so that only a small proportion of patients could be seen, with most remaining under the care of district nurses.
To determine whether a service based in the community could achieve comparable rates of healing, a network of community clinics was established throughout Riverside District Health Authority, providing easy access for all patients with leg ulcers to the new methods of assessment and treatment. These BMJ VOLUME 305clinics were run by community nurses, trained and guided by nurse specialists in the vascular surgical service who also recorded both the clinical results and costs of the new service.
Methods
Baseline audit-To establish the scale of need district nurses from one health centre were asked to complete a diary of visits to all patients with leg ulceration over 18 weeks. The date of each visit was recorded for each patient together with the time when the ulcer healed.
Setting up community clinics-After distributing an information pack and a meeting at each health centre or general practice surgery, two district nurses were nominated to act as coordinating sisters responsible for the daily running and ordering for the clinic. The workload of the district nurses was reorganised. The transport of patients proved to be difficult but an ambulance adapted to transport wheelchairs was bought and a part time driver employed, enabling many disabled patients to attend the clinics. The two nurse specialists from the hospital attended each new clinic to train the relevant district nurses in the assessment of patients, bandaging techniques, and accurate recording of patient details. The clinic was considered to be part of the normal workload of these community nurses, who progressively took more responsibility for the running of their clinic. Dressings and bandages were changed once each week and as previous research on a variety of dressing materials had failed to identify any product achieving greater rates of healing than simple non-adherent dressing (NA, Johnson and Johnson) this was used throughout this study.0 9 Compression was achieved by a high compression bandage system of four layers developed to apply 40 mm Hg at the ankle graduated to under 20 mm Hg just below the knee. 4 The diameter of the ankle is important as the pressure beneath elastic bandages is greater for narrow ankles and least for wide ankles. Each four layer bandage may incorporate different bandages designed to achieve this compression sustained over at least one week, despite the wide range in ankle sizes (table I) .
Measurement of ulcer size and recording results-At each weekly follow up visit the total area of ulceration on each leg was traced on to clear acetate paper, the area of which was then measured with computer planimetry. This and clinical records of each visit were entered on study forms.
Prevention of recurrence-All patients who achieved complete healing were fitted with elastic below knee compression stockings giving about 23 mm Hg compression at the ankle (class II, Doumed, Medi UK Ltd) and followed up every three months. Only 12 patients who were unable to wear compression stockings required long term maintenance bandaging.
Patients with other types of ulcer-Patients with arterial disease and an ankle/brachial pressure index of < 0 5 were immediately referred to a vascular surgeon. Those with pressure indices >0-5<0-8 were treated with a reduced pressure technique with a three layer bandage by removing the Elset (or Plastex) layer from the bandage regimen (table I) . Any ulcer that appeared unusual, failed to granulate, or looked malignant was sampled for biopsy and patients with malignant changes referred for surgery.
VENOUS ASSESSMENT AND SURGERY
Patients judged adequately fit for simple venous surgery (under a local anaesthetic if necessary) were assessed in the vascular laboratory at the hospital by ambulatory venous pressures and duplex Doppler imaging of venous incompetence.
DATA ANALYSIS
The time to complete ulcer healing was analysed by life tables. Comparison of healing rates was made with the log rank method with relative risks and 95% confidence intervals calculated from the hazard rates. The comparison of factors related to the ulcer such as cause, pressure index, size, and duration of ulceration was made for individual legs. For patient factors such as general mobility and place of treatment comparison was made by using the larger ulcer.
Results
The first community ulcer clinic was established in February 1989, and by March 1991, 475 patients had been treated (table II) . The mean (SD) age was 73-8 (11-9) years; :22 patients were women. Of the total, 209 suffered from some limitation in mobility, with three bedbound and 32 chairbound. Overall, only 50 were considered too unfit to attend the clinic and.were visited at home.
Four patients had skin cancer confirmed by biopsy. The 471 remaining patients had a total of 550 ulcerated legs, of which 392 were unilateral and 79 bilateral. Of the 56 patients in whom the ankle/brachial arterial pressure index was < 0-8, indicating arterial disease, 15 were referred to the vascular service with indices < 0 5. Rheumatoid vasculitis was suspected in a further eight, and in seven ulceration of the foot and the clinical history suggested that diabetes was the main cause. In two patients the cause of ulceration was unknown with the remaining 477 ulcers thought to be caused by venous disease and described as venous ulcers. Over 
During the control period of 18 weeks 51 patients with ulcers were treated by the district nurses attached to one of the health centres. The results from this study showed that only 11 were completely healed after 12 weeks of treatment. These patients were the first to be seen in the community clinics. Over the first three months of the clinics over half (72) of the 134 patients seen were completely healed.
The 477 venous ulcers had a median size of 4 2 cm2 (range 0-1-117 cm2) with 128 being larger than 10 cm2. They had been present for a median duration of three months (range one week to 63 years) with 150 being present for over one year. When we analysed the data by life tables 69% (318/477) venous ulcers had completely healed by 12 weeks and 83% (375/477) had healed by 24 weeks. In the 50 patients with mild arterial disease (ankle/brachial arterial pressure index <0 8>005) the healing rate was still 56% (24/50) at 12 weeks and 75% (31/50) at 24 weeks (relative risk 1-26, 95% confidence interval 0-89 to 1-79; p=O-164). The overall healing rate for all leg ulcers was 67% 100o 100- (351/550) at 12 weeks improving to 81% (41,i /550) after 24 weeks of treatment. Of the 40 patients (w ith 48 legs affected) who failed to heal and were treatq d for less than 24 weeks, 16 died, 11 refused treatment, five were treated elsewhere, five moved away, and thiere were three amputations. One amputation was for r heumatic disease, one for gangrene, and the other for gas gangrene. These patients were all includeci in the analysis up to the time when they stopped attending the community ulcer clinics.
As expected venous ulcers greater than 10 cm2 healed more slowly than ulcers less than 10 cm2, at 42% (52) and 80% (259) The 38 patients with venous ulcers treated at home healed more slowly than the 373 who attenciled a community clinic, despite identical assessment and treatment, with healing rates at 12 weeks of 66% (20) and 72% (258) respectively (1-61, 1-10 to .2 52; p=0008). This may relate to the reduced mobili ty in these patients as only 12 of the 28 bed or chairbciund patients healed by 12 weeks compared with 102 (7 1%) of the 148 patients who could walk with an aid and 165 (73%) of the 235 who could walk freely (fig lc) .
Healing rates improved with time after setting up each new clinic. Of the patients who presented in the first three months, 55% (72/134) healed by 12 week-of treatment compared with 78% (59/76) at six to n; ne months and 86% (28/38) of those who presented at 15-18 months. This occurred because patients we,re referred earlier and the chronic, longstanding ulce rs were progressively healed (fig 2) .
Discussion
These results clearly show that effective care of leg ulcers can be undertaken in special clinics within the community provided that adequate training, equipment, and elastic bandages are provided. Even large and chronic ulcers heal at a rate which compares favourably with the results from recently published trials in which just over 30% of all patients healed within 12 weeks of starting treatment.'0 Most patients with ulcers were previously treated in the community by either district nurses, the patient, or the patient's relative.3 Our experience in setting up ulcer clinics for research confirmed what was already known by district nurses: that all patients with leg ulceration could not be treated in hospital.
Each clinic required a small initial budget for equipment such as the handheld Doppler probes.
BMJ VOLUME 305 5 DECEMBER 1992 -I Three of the four bandages had to be ordered by the district supplies department as they could not be obtained on prescription. The cost of bandages for all six clinics for one year was about C35-40 000. The family health services committee probably already pays a similar or larger amount for materials currently available and used on FP10 prescription but which are largely ineffective in achieving ulcer healing. Transfer of this budget to district supplies or the recognition of these bandages on drug tariff would seem to be the way forward.
About a tenth of the patients in this study had significant arterial disease shown by low ankle/ brachial pressure indices, so that compression bandaging was contraindicated and may have lead to pressure necrosis and amputation.3 It is therefore essential that the community staff are trained to assess patients for arterial disease so that the correct treatment is offered.
The main thrust of this study was the setting up of community ulcer clinics and assessing the results of this service. Despite the success of this service in treating ulcerated legs it must be acknowledged that reulceration is a major problem in these patients. Preliminary analysis of rates of recurrence in this study has shown that about a fifth of legs reulcerate within six months of healing and a third by one year, despite regular visits for compression hosiery. These results may be improved by using skin grafting techniques or venous surgery in more patients than was possible in this first attempt at a comprehensive community ulcer service.
This study has drawn together community and hospital staff around a single common problem. Community nurses have observed real improvements in the care of their patients, which has given them additional job satisfaction. There is a clear need for a coordinated community based approach to this common and socially isolating condition, centred on a nurse specialising in venous ulcers. Design-A case-control study, nested within a cohort study, based on the linkage of records of subjects aged 40-83 from a health survey with those from the national Finnish hospital discharge register.
Subjects-47 patients admitted to ophthalmological wards for senile cataract over 15 years and two controls per patient individually matched for sex, age, and municipality.
Main outcome measure-Concentration of serum micronutrients, development of cataract according to whether operation was performed.
Results-Low serum concentrations of antioxidant vitamins predicted the development ofsenile cataract, the odds ratio between the lowest third and the two higher thirds of the distribution of serum concentrations of ot tocopherol and 3 carotene being 1 9 (950/o confidence interval 0 9 to 4.1) and 17 (0.8 to 3 8), respectively. Patients with both ox tocopherol and 1 carotene concentrations in the lowest third had an odds ratio of 2-6 (10 to 6 8) of cataract compared with subjects in the top two thirds. The associations were strengthened by adjustment for potential confounding factors such as occupation, smoking, blood pressure, serum cholesterol concentration, body mass index, and diabetes. No association was found between the serum concentrations of selenium, retinol, and retinol binding protein and the risk of cataract.
Conclusions-Low serum concentrations of the antioxidant vitamins a tocopherol and f carotene are risk factors for end stage senile cataract. Controlled trials of the role of antioxidant vitamins in cataract prevention are therefore warranted.
Introduction
Age related cataract is the common cumulative response to various damaging influences attacking the capsule, epithelium, and constituent fibres of the lens of the eye. The oxidation of lens proteins by free radicals is believed to play an important part in the multifactorial process leading to lens opacification.2 This process may be modified by micronutrients with an antioxidant capacity, such as ot tocopherol, ,B carotene, and selenium. Some evidence from experimental2 and cross sectional case-control studies36 supports this hypothesis, but it has not previously been tested in a longitudinal study.
We examined the association between serum ot tocopherol, 3 carotene, and selenium concentrations and the subsequent risk of end stage senile cataract over a median follow up of 15 years.
Subjects and methods
The mobile clinic unit of the Social Insurance Institution carried out multiphasic health examinations in 58 440 Finns aged 15-99 years in various parts of Finland during 1966-72.7 Serum concentrations of micronutrients were determined from a sample of 1419 people who initially served as a sex and age matched
